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Description 

[IVIETHOD AND SYSTEIVI FOR 
TRANSMITTING DATA THROUGH 
MULTI-PATH BUS] 

Cross Reference to Related Applications 

[0001] jhis application claims the priority benefit of Taiwan ap- 
plication serial no. 92132501, filed November 20, 2003. 
Background of Invention 

[0002] Field of the Invention 

[0003] Jhis invention generally relates to a method and a system 
for transmitting data, and more particularly to a method 
and a system for transmitting data through multi-path 
bus. 

[0004] Description of Related Art 

[0005] As information technology advances, distributive-process- 
ing system has already become a common choice in com- 
puter systems. Therefore, to transmit data stably and 
rapidly between devices through buses upon different 



purposes is one of the significant factors to determine 
system performance. 

[0006] Serial bus data transmission and parallel bus data trans- 
mission are two examples of conventional art for trans- 
mitting data through bus. In serial bus data transmission, 
as depicted in FIG. i, data block is transmitted thereby one 
bit at a time. Whereas in parallel bus data transmission, as 
depicted in FIG. 2, data block is transmitted thereby N bits 
at a time via buses LI ^ LN. Hence, transmission rate of 
the parallel bus is higher than that of the serial bus. 

[0007] However, parallel bus data transmission circuitry requires 
more board area than serial bus data transmission cir- 
cuitry does. To reduce circuit board area, number of buses 
has to be reduced and transmission frequency has to be 
raised. However, due to the difference between circuit lay- 
outs, it is more difficult to synchronize signals when the 
transmission frequency is raised. Furthermore, neither of 
the two conventional methods of data transmission works 

if any one of the data buses fails. 
Summary of Invention 

[0008] The present invention provides a method for transmitting 
data through a multi-path bus in a transmission system 
having a plurality of data transmission channels, such as 



Universal Serial Buse (USB) or optical fiber channels. The 
method follows the steps. Firstly a data block is divided 
into a plurality of data segments by a transmitting end of 
a transmission system, which are transmitted through the 
data transmission channels. Secondly, the data segments 
are received at a receiving end of the transmission system 
through the data transmission channels and are assem- 
bled as the data block thereafter. 

[0009] In the above method, a size and quantity of the data seg- 
ments are determined as the transmitting end and the re- 
ceiving end communicate through one of the channels be- 
fore transmitting the data block. 

[0010] In the above method, the transmitting end of the trans- 
mission system maintains the statuses of the data seg- 
ments, where the statuses include transmitting channel 
idling or being in-use, and data segments being transmit- 
ted, being-transmitted, or to-be-transmitted, for exam- 
ple. Therefore, certain data segment is transmitted via 
certain data transmission channel according to the status 
thereof. 

[001 1] When one of the data transmission channels is idling and 
none of the data segment is to be transmitted, the idling 
data transmission channel simultaneously takes over the 



data segment under transmission, if any, so as to avoid 
delayed or failed transmission due to poor data transmis- 
sion channel performance. 

[0012] During transmission, the data segments are numbered by 
the transmitting end, and are assembled back to the data 
block at the receiving end based on the numbering. 

[0013] The present invention further provides a multi-path bus 
data transmission system comprised of multi-path bus 
data transmitting ends and receiving ends. 

[0014] Wherein the multi-path bus data transmitting end in- 
cludes a plurality of transmitting end transceivers and a 
plurality of transmitting end arbitors. The transmitting 
end transceivers is for providing a plurality of data trans- 
mission channels, and the transmitting arbitors are cou- 
pled to the transceivers so that the data block to be trans- 
mitted is sliced into a plurality of data segments that are 
to be transmitted via the channels. 

[0015] Wherein the multi-path bus data receiving end includes a 
plurality of receiving end transceivers and a plurality of 
receiving end arbitors. The receiving end transceivers 
provide a plurality of data transmission channels, and the 
receiving end arbitors are coupled to the transceivers so 
that the data segments are received via the data transmit- 



ting channels and are assembled back to the data block 
accordingly. 

[0016] In the present invention, a valid size and quantity of the 
data segments are responded by the receiving end arbitor 
to the transmitting end arbitor, upon request, through 
one of the data transmission channels before the data 
segments are transmitted. 

[0017] In the present invention, the statuses of the data seg- 
ments (e.g. transmitted, being-transmitted, or will- 
be-transmitted) and the data transmission channels (e.g. 
the channel being idle or in-use) are maintained, upon 
which statuses one of data transmission channels for 
transmitting the data segments is determined by the 
transmitting end arbitor. 

[0018] When the statuses of one of the data transmission chan- 
nels being idle, none of the data segments is to be trans- 
mitted, and one of the data segments is being transmitted 
are determined at the transmitting end arbitor, simultane- 
ous data transmission of data segments is operate 
thereby through the idling data transmission channel in 
this present inventions. Hence, the data segment is free of 
delay or failure when a certain channel poorly performs. 

[0019] It is noted that both transmission rate and circuit board 



area, yet not exclusively, are rather flexible in this present 
invention in light of the above. Since a data block is di- 
vided into data segments and is transmitted through 
transmission channels with multi-path bus according to 
the method and system thereof, and the data segments 
are received at the receiving end and are assembled back 
to the data bock thereat. Further, when there is no data 
segment for transmission, the ongoing transmitting data 
segment is switched to another channel for transmission. 
Hence, the data segment is free of being delayed or being 
not transmitted when a certain channel poorly performs. 
[0020] The above is a brief description of some deficiencies in 
the prior art and advantages of the present invention. 
Other features, advantages and embodiments of the in- 
vention will be apparent to those skilled in the art from 
the following description, accompanying drawings and 

appended claims. 
Brief Description of Drawings 

[0021] piQ i is a diagram illustrating a serial bus data transmis- 
sion in accordance with prior art technology. 

[0022] 2 is a diagram illustrating a parallel bus data trans- 
mission in accordance with prior art technology. 

[0023] pjQ_ 3 is a block diagram illustrating the system for trans- 



mitting data through a multi-path bus in accordance with 
a preferred embodiment of the present invention. 

[0024] piQ 4 is a flow chart illustrating the transmitting end for 
transmitting data through a multi-path bus in accordance 
with a preferred embodiment of the present invention. 

[0025] piQ_ 5 is a flow chart illustrating the receiving end for re- 
ceiving data through a multi-path bus in accordance with 
a preferred embodiment of the present invention. 

[0026] piQ^ 6 is a block diagram illustrating the system for trans- 
mitting data through a multi-path bus with optical fibers 
as the transmission channels in accordance with a pre- 
ferred embodiment of the present invention. 

[0027] piQ_ 7 is a block diagram illustrating the system for trans- 
mitting data through a multi-path bus with universal se- 
rial buses as the transmission channels in accordance with 

a preferred embodiment of the present invention. 
Detailed Description 

[0028] piQ_ 3 is a block diagram illustrating the system for trans- 
mitting data through a multi-path bus in accordance with 
a preferred embodiment of the present invention. As de- 
picted in FIG. 3, the multi-path bus data transmission sys- 
tem 300 includes a transmitting end 310 and a receiving 
end 320. 



[0029] The transmitting end 310 includes a transmitting end ar- 
biter 311 and transmitting end transceivers 312, 313, 314, 
and 315. The receiving end 320 includes a receiving end 
arbiter 321, and receiving end transceivers 322, 323, 324, 
and 325. It should be noted that the quantity of the trans- 
mitting end transceivers and receiving end transceivers 
depends on the quantity of the data transmission chan- 
nels. For example, FIG. 3 provides four channels 332, 333, 
334, and 335. Therefore, it requires four transmitting end 
transceivers and four receiving end transceivers. Further, 
the data transmission channels 332, 333, 334, and 335 are 
not limited to serial buses, i.e. parallel buses also apply. 

[0030] As shown in FIG. 3, the transmitting end arbitor 311 is 

coupled to the transmitting end transceivers 312, 313, 314, 
and 315 so that the ongoing data block is divided into 
data segments and are transmitted through the data 
transmission channels 332, 333, 334, and 335. A flow chart 
for transmitting data is illustrated in FIG. 4 and is demon- 
strated as follows. 

[0031] When the system is in standby status (S40^, the transmit- 
ting end arbitor 311 determines whether there is a data 
block to be transmitted (S410) or not. If there is, the trans- 
mitting end requests the receiving end for the size and 



quantity of the data segments to be transmitted through 
an idling data transmission channel (S4l^. Then the 
transmitting end listens to a response of the receiving end 
(S420). If the receiving end indicates "not ready" for receiv- 
ing data segments, the transmitting end readjusts the size 
and quantity of the data segments (5425). If the receiving 
end indicates ready for receiving, the data block is divided 
into data segments, which are numbered accordingly( 

S430). 

[0032] Then in 5435 whether there is a to-be-transmitted data 
segment ready for transmission. If there is, an idling data 
transmission channel is determined in S440. The data seg- 
ments are thus respectively assigned to the idling trans- 
mitting end transceivers for transmission subsequently 
and data block is completely transmitted thereby (S44^. 

[0033] Whereas if there is no data segment to be transmitted in 
5435, whether there is a being-transmitted data segment 
is then determined in step 5450. If there is, and as well is 
an idling data transmission channel (determined in S440), 
this being-transmitted data segment is also assigned to 
the idling transmitting end transceiver for simultaneous 
transmission (5445). Hence, the data segment is free of 
delayed or failed transmission when a certain channel 



poorly performs. When a transmission completion is de- 
termined in step 5450, a transmission complete message 
is transmitted to the receiving end (S45^ and the trans- 
mitting end listens to a correspondence from the receiving 
end {S460), and the system returns to standby status 
thereafter (5405). 
[0034] Referring to FIG. 3, the receiving end arbitor 321 is coupled 
to the receiving end transceivers 322, 323, 324, and 325 re- 
ceives the data segments through the data transmission 
channels 332, 333, 334, and 335, whereat the receiving end 
arbitor 321 the data block is restored. The flow chart for 
receiving data is illustrated in FIG. 5 and is demonstrated 
as follows. 

[0035] When the system is at standby status (S50^, the receiving 
end arbitor 311 determines whether there is a request be- 
ing received from the transmitting end (S510) or not. If 
there is, the receiving end determines whether the size 
and the quantity of the data segments that are to be 
transmitted are valid (55J5). If not valid, a proper size and 
quantity of the data segments are corresponded to the 
transmitting end (S520). As a size and a quantity of data 
segments are agreed by the transmitting and receiving 
ends, an authentication message is responded to the 



transmitting end thereafter (5525). 

[0036] Then the receiving end arbiter determines whether the 
data blocl< has been completely transmitted or not (S530). 
If not, the receiving end listens to the data segments and 
the corresponding numbers (S535), and the data segments 
are moved to corresponding addresses of the data block 
accordingly (S540). Since the data block is completely re- 
ceived after data segments are received and moved, the 
data transmission transaction is accomplished as trans- 
mission completion is indicated and responded to the 
transmitting end. (5545). 

[0037] piQ^ Q illustrates the system for transmitting data through 
a multi-path bus with optical fibers as transmission chan- 
nels. Referring to FIG. 6, the transmitting end includes a 
transmitting end arbitor 611 and optical transmitters 612, 

613, 614, and 615. The receiving end includes a receiving 
end arbitor 621 and optical receivers 622, 623, 624, and 
625. The data block is divided into data A, data B, data C, 
data D, and data E at the transmitting end arbitor 611 , and 
are transmitted through the optical transmitters 612, 613, 

614, and 615 respectively to the receiving end. The data A, 
data B, data C, data D, and data E are received at the re- 
ceiving end arbitor 621 through the optical receivers 622, 



623, 624, and 625, and are assembled into the data block. 
The operation is described as follows. 

[0038] Firstly, the size and the quantity of the data segments are 
determined via communication between the transmitting 
end arbiter 611 and the receiving end arbiter 621 through 
one of the optical transmitters 612, 613, 614, and 6i5 and 
one of the optical receivers 622, 623, 624, and 625. Then 
the data block is divided into the data segment data A, 
data B, data C, data D, and data E, which are numbered by 
the transmitting end arbitor 611. The data A, data B, data 
C, and data D are thus sequentially assigned to the idling 
optical transmitters 612, 613, 614, and 6i5 for transmission 
by the transmitting end arbitor 611, and statuses of the 
optical transmitters are switched to "in use" thereby. Fur- 
thermore, the statuses of the data A, data B, data C, and 
data D are changed to "being-transmitted" and the status 
of the data E stays as "to-be-transmitted". 

[0039] Meanwhile, the statuses of the optical receivers 622, 623, 

624, and 625 are changed from "idle" to "in use" by the re- 
ceiving end arbitor 621 as well. If the transmission com- 
pletion of data C is responded by the optical receiver 622, 
the statuses of the optical transmitter 612 and the optical 
receiver 622 are changed to "idle" by the transmitting end 



arbiter 611 and the receiving end arbiter respectively. 
Tlie status of data C is clianged to "transmitted" by tlie 
transmitting arbitor 611 and data E is assigned to tlie 
idling optical transmitter 612 for transmission. Then the 
status of the optical transmitter 612 is switched to "in- 
use" whereas the status of the data E switched to "being- 
transmitted". 

[0040] If the data transmission channel between the optical 

transmitter 612 and the optical receiver 622 is interfered 
so that data C is transmitted poorly, and if the data B has 
been transmitted via the optical transmitter 6i5 and the 
optical receiver 625 as statuses of which are changed to 
"idle", the data E is assigned to the idling optical transmit- 
ter 6i5 for transmission by the transmitting end arbitor 
611. If the data E is completely received by the optical re- 
ceiver 625 and a complete transmission message is re- 
sponded accordingly, the receiving operation of the opti- 
cal receiver 622 is cancelled by the receiving end arbitor 
621, and a transmission complete message is send to the 
transmitting end thereafter. A transmission completion is 
verified by the transmitting end arbitor 611 a transmission 
thereof is cancelled by the optical transmitter 612. 

[0041] piQ 7 illustrates the system for transmitting data through 



a multi-path bus with universal serial buses (USB) as 
transmission channels. Referring to FIG. 7, the transmitting 
end includes a transmitting end arbitor 711 and USB 
transceivers 712, 713, 714, and 715. Where the receiving 
end includes a receiving end arbitor 721 and USB 
transceivers 722, 723, 724, and 725. The data block is di- 
vided into data A, data B, data C, and data D, which are 
transmitted through the USB transceivers 712, 713, 714, 
and 715 respectively to the receiving end. The data A, data 
B, data C, and data D are received at the receiving end ar- 
bitor 721 through the USB transceivers 722, 723, 724, and 
725, and are assembled into the data block. The operation 
thereof is similar to that of FIG. 6, thus is not repeated 
herein. 

[0042] The above description provides a full and complete de- 
scription of the preferred embodiments of the present in- 
vention. Various modifications, alternate construction, and 
equivalent may be made by those skilled in the art without 
changing the scope or spirit of the invention. Accordingly, 
the above description and illustrations should not be con- 
strued as limiting the scope of the invention which is de- 
fined by the following claims. 



